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Thirty-three earthflows were located on Permian glacigene deposits cast and southeast
of Yankalilla, South Australiu. Their formation relates to periods of intense, concentrated
rainfall when excess soil moisture resulted in deformation by plastic flow. Dating of these
earthflows revealed that while all have formed after Eurgpean settlement, there has been a
vime-lag between occupance and the majonity of mass-movements. The time-lap resulted
from alterations in physical and chemical properties of the soil over time, leading to a gradual
decrease in shear strengih, Soil alterations were initiated by clearing of natural vegetation aftcr

seitlemnent.

Introduction

The influence of man on the development of
certain landforms is both significant and wide-

spread in many parts of the world, Of particu-

tar importance is the acceleration of the pro-
cesses of crosion resulting from removal of
natural vegetation wnd the subsequent history
of land use,

The Fleuricu Peninsula, about 80 km south
of Adclaide, South Australia, an arca cleared
initiplly in the mid-nineteenth century by
European scttlers for the cultivation of wheat,
clearly shows thec repercussion of such cnter-
prisc in the form of gullics and muss-move-
ments. It is estimated that these proccsses have
together resulted in a reduction of at least
209 in the amount of available, arable land
(Campana, Wilson & Whittle 1954). Thu
these processes are of economic as well as
geomorphological interest.

In an attempt to elucidate various aspects of
the development of these mass-movements, and
in particular the relationship between man’s
activities and laudform devclopment, an
investization of 33 cxamples of mass-rmovement
was carried out in an area of approximately
100 5q. km south and southeast of Yankalilla
(Fig. 1),
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Fig. 1. Location of earthflows.

Found either in isolation or in coalesced
groups (Figs 2 & 3), these mass-movements
are earthflows as defined by Sharpe (1938)
and Varnes (1958), whose classifications are
buased on the nature and rale of movemetit and
the resultant morphological features. The
volumc and extent of earthflows varies, but
in all instances movement is restricted to depths
of 5 m or less. Observed variations in profile
are thought 1o relatc to stage of development,
with the mature shape comprising a spoon-
shaped hollow bounded by a steep. arcuate
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b

. Single carthflow (No. 9) (a) scarp (b} foal (¢} lobe (d) toe,

Fig. 2
Fig. 3. Caalesced earthffow (Na. 20). .
Fig. 4. Earthflow (No. §) Nole the incipient tension crack (a) and subturf bulge (b) to the left of

the muin movement, corresponding to the scarp and foot of the muin carthflow,
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experienced, for the slopes upon which earth-
flows are found are of low to moderate
deelivity, ranging from 7-16° (Table 1),

Nature and rate of movement

Using the results of the detailed investiga-
tions described above, as well as observations
on other mass-movements in the area a modcl
to describe thc processes operating in the
formation of an carthflow ean be eonstructed.

Hcavy rainfall results in the subsurface
eluviation of fine materials which, along with
flowage (probably in the vieinity of the clay
layer) causes a disruption in drainage, leading
to the formation of a ‘soak’. Typically at such
locations the ground surfaee assumes a hum-
mocky appearance. Such disruption is known
to have occurred at the present location of
earthflow number four as a result of hcavy and
concentrated rains in both 1946 and 1947,
Further rainfall accentuates subsurfacc flowage,
cventually producing a minor subturf bulge.
This flow however, subjects the upper slope
to tension which, when coupled with subsidence
due to eluviation, rcsults in the formation of a
tension crack. Such a situation is currently
cvident adjacent to earthflow number cight
(Fig. 4) where the incipient scarp, in the form
of a tension crack, corresponds to the main
scarp, while subturf bulging is in line with thc
foot of the main movcment. Eventually the
lobe breaks the surface at this location, forms
a minor recumbent fold, and then slides down-
slope on a planar glide surfaee composed of
vegetable matter and lubricated by water, This
results in the introduetion of an auto-eatalytic
proccss, since water tends to accumulate in the
searp toot depression. This moisture, along with
that which falls directly onto the lobe, is seen
to exude from beneath the lobe at the toe.

The rate of motion of the lobe was
establishcd by measurements taken during
August at three locations along the toe. The

results are presented in Table 3. Taking a mean
of the motion of the three test lines, the rate
of movement is 23 em/week, or 3.3, em/day.
However, movement is highly variable in re-
sponse to the amount of rainfall, in summer
the lobe being almost stationary. Observations
in 1976 and 1977 indicate movement is still
occurring and since the slope is constant to
the vailey floor, movement will continue until
this point is attained.

The moisture content of samples taken at the
scarp and the toe were found to be 18.5% and
28.13% respectively. The amount of moisture
above the plastic limit (Nasmith's figure of
19% ) is therefore minor, yct movement as
indicated was comparatively rapid, supporting
the hypothesis (Skempton 1964) that once an
carthflow is set in motion, lower water con-
tents than those necessary to initiate movement
can eause a continuation of that movement.
Further, as mentioned, flow is replaced to a
large cxtent by planar sliding on a water
lubricated surfaee.

Transversely, differential movement of the
lobe is occurring, while a given seetion of the
lobe moves at varying rates over them. This
variation over time is explicable by referenee
to the level of rainfall, but the differential
transverse movement poses a problem. It
is possible that wvariations in the physical
nature of the material occurs, but observations
suggest a homogeneous character. If it is
considered that the energy for plastic flow
is derived from gravity, and that the degree
of energy depends on mass, then where mass
is greatest the energy level is greatest. For
a given arca of sliding surface this is wherc
the lobe has maximum height. The increased
friction expected due to greater mass, is com-
pensated by the lubrication provided by the
water. Mass however is comprised of not only
the materials of thc lobe; absorbed water also
increases mass and thc higher sections of the

TABLE 3
Rates of Movement, Earthflow Eight
Initial Length Present Length Movement
Line Line Line
1 2 3 2 3 1 2 3
S.wviii.75 3.05 3.05 3.05 3.05 3.05 3.05 0 0 0
12.viii.75 2.78 2.96 2.53 0.27 0.09 0.52
17.viii.75 2.65 2.71 2.14 0.12 0.24 0.40
22.viii75 2.53 2.56 1.98 0.12 0.15 0.15

* Observations taken 30.x.75 showed line three to be completely covered. Movement of over 3.05 m has

therefore occurred.
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